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INTRODUCTION:  Breast  animation  deformity  (BAD)  is  a known  complication  of  sub-pectoral  implant
placement  that  is usually  corrected  by simply  repositioning  the implant  to  a pre-pectoral  position.  How-
ever,  when  this  complication  occurs  in  the  case  of a  sub-pectorally  placed  free-flap,  the  solution  becomes
a  lot  less  straightforward:  repositioning  of  the  flap  carries  the  risk  of  possible  damage  to the  pedicle.  In
order to  avoid  having  to re-do  the  anastomoses  we  opted  for  a rerouting  of the  pectoralis  major  muscle
around  the  vascular  anastomoses.
PRESENTATION  OF  CASE:  We  present  a 26-year  old  patient  with  unsatisfactory  aesthetic  outcomes  of  her
bilateral  deep  inferior  epigastric  perforator  (DIEP)  flap  breast  reconstruction.  The  flaps  were  placed  sub-
pectorally,  in  the already  existing  pocket  that was  created  during  her  first  breast  reconstruction  with
silicone  implants,  resulting  in  severe  BAD.  Repositioning  the  free  flap  from  the sub-pectoral  to  the  pre-
pectoral  plane  allowed  for reinsertion  of the pectoralis  major  muscle  to its  anatomical  position  without
jeopardizing  the  vascular  anastomoses.  The  patient  was satisfied  with  the  increased  projection  of  the
breasts.
DISCUSSION:  Changing  the  plane  from  sub-pectoral  to  pre-pectoral  remains  the best  treatment  option  for

patients experiencing  BAD.  In combination  with  an acellular  dermal  matrix,  this  would  have been  a good
option  for  our  patient.  However,  when  choosing  to perform  autologous  breast  reconstruction  instead,
our  recommendation  would  be to  always  place  the flap  in  the pre-pectoral  plane  to avoid  BAD.
CONCLUSION:  The  report  shows  that  the plane  of  a flap  can  be successfully  changed  without  jeopardizing
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1. Introduction

Implant-based breast reconstruction (IBBR) counts for the
majority of breast reconstructions worldwide. The implant is either
placed pre-pectoral or partially sub-pectoral (dual-plane) [1]. The
dual-plane technique combines the advantages of both pockets.
However, with movement of the pectoralis major muscle (PM), the
(partially) sub-pectoral implant can cause breast animation defor-

mity (BAD). Patients experiencing BAD often choose to reposition
the implants to a pre-pectoral pocket [2–4], or replace the implants
with free tissue [5–9]. Contradictory statements have been made

Abbreviations: ADM, acellular dermal matrix; BAD, breast animation deformity;
DIEP, deep inferior epigastric perforator; IBBR, implant-based breast reconstruction;
PM,  pectoralis major muscle; VWD, Von Willebrand disease.
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bout using the already existing sub-pectoral pocket of the implant
6] or changing the pocket to pre-pectoral for free tissue inset
5,7]. Sub-pectoral placement of a flap might lead to BAD as well,
ith aesthetically unpleasing results. We  present a case report of a

atient experiencing BAD after a sub-pectorally placed deep infe-
ior epigastric perforator (DIEP) flap breast reconstruction. In order
o avoid having to re-do the anastomoses we opted for rerouting
he PM around the vascular anastomoses. Surgical details and our
ersonal experience regarding the repositioning of a free flap from
ub-pectoral to pre-pectoral for BAD are discussed. Related liter-
ture regarding the pocket placement of a free flap after IBBR is
eviewed.

. Case description
A 26-year old woman was  referred to our institution for a second
pinion regarding unsatisfactory aesthetic results after multiple
econstructive breast procedures. The patient was known with
on Willebrand disease (VWD) and had a history of BRCA gene
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Fig. 1. The surgical technique step-by-step, including dividing the skin from the pectoralis major muscle (1a), dividing the insertion of the pectoralis major muscle from the
sternum (1b), repositioning the pectoralis major muscle under the DIEP flap (1c), and reattaching the pectoralis major muscle to the sternum (1d).
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Fig. 2. (2a) Preoperative photos after bilateral tertiary breast reconstruction using 

resulted in better projection of the breasts, without secondary touch-up surgeries (

mutation and underwent bilateral prophylactic mastectomy and
two-stage IBBR with 475 cc silicone breast implants in 2011. Due
to an aesthetically unfavorable result, the patient underwent a ter-
tiary autologous breast reconstruction in 2013 using the DIEP flap.
The flaps were placed in the original sub-pectoral pockets of the
silicone implants. This resulted in two problems: bilateral BAD and
dissatisfaction with the shape and volume of the breast mounds.
Her bra-size changed from a full D-cup before mastectomy to a
flat B-cup (European size). The lean physique of the patient (BMI =
23,31 kg/m2) and minimal breast pinch covering the flap amplified
the BAD. Repositioning of the flaps carried the risks of jeopardiz-
ing the vascular peidcle. We  offered to bilaterally re-route the PM
around the vascular pedicle and add lipofilling to further increase
volume.

3. Surgical technique and outcome
The surgical procedure was performed by an experienced micro-
surgeon (ST). The patient was given desmopressin nasal spray
preoperatively and tranexamic acid postoperative for her VWD.
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aps; (2b) Postoperative photo’s showing rerouting of the pectoralis major muscle
ths postoperative).

urgical access was through the old scar and the skin was  divided
rom the PM in a mastectomy like fashion (Fig. 1a). Secondly, the PM

as  separated from the flap, taking care not to damage the pedicle.
he insertion of the PM to the sternum was divided all the way up
o the level of the second intercostal space (Fig. 1b).The PM was
hen free to be repositioned underneath the flap (Fig. 1c). The PM
as  reattached to its insertion on the sternum (Fig. 1d). The new

osition of the flap allowed us to mould the breasts in a more aes-
hetically pleasing shape (Fig. 2). Additional lipofilling was limited
o 40cc in the right breast and 20cc in the left breast. Operative
ime was 128 min  and blood loss was minimal. On postoperative
ay 2 she was discharged from the hospital with standard instruc-
ions after breast surgery and prophylactic antibiotics for 5 days in
otal. No postoperative complications occurred and the patient was
atisfied with the results.
. Discussion

Body habitus is a leading factor in assessing the appropriate
econstructive procedure. For slim patients, autologous reconstruc-
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tive options are limited. Implants are often a good option in these
patients, because they usually have rather small and non-ptotic
breasts. This was also the case in the discussed patient. The ini-
tial choice for bilateral IBBR after prophylactic mastectomy appears
appropriate. Due to the very thin mastectomy skin envelopes, the
implants were placed under the PMs, to ensure adequate soft-
tissue coverage [10]. The sub-muscular placement, however, lead
to bilateral BAD. Different treatment options have been described
in the literature to reduce BAD. Botulinum toxin A injections may
provide temporary relief [11,12] and numerous surgical interven-
tions have shown to be highly successful, but pre-pectoral pocket
change is most often preferred [2,4,13,14]. This technique could
have been an option in this patient, preferably with additional
fat grafting and/or the use of acellular dermal matrix (ADM) to
limit implant visibility [2,4,15,16]. Perhaps this option was dis-
cussed with the patient in the past, but the choice for autologous
reconstruction was made instead elsewhere. Flaps are generally
placed pre-pectorally and in tertiary reconstructions the question
arises on what the best location for the flap is. To the best of our
knowledge, guidelines regarding this topic do not yet exist. The
available literature on autologous breast reconstruction after IBBR
is limited and the majority of the studies do not mention surgical
details about the location of the flap [8,17–23]. One study explicitly
mentioned to have only performed capsulotomy instead of cap-
sulectomy, which lead us to the assumption that the sub-pectoral
pocket was used [23]. The statements by the authors that addressed
the location of the flap were contradictory. Some authors stated
that they repositioned the PM and changed the pocket from sub-
pectoral to pre-pectoral [5,7,24], while others used the existing
sub-pectoral pocket [6,25]. Rabey et al. pleads for the conversion
from a sub-pectoral to pre-pectoral plane, as the original pocket
tends to develop excessive scar-tissue [7]. Marquez et al. stated that
changing the pocket would lead to increased bleeding and time in
the operating room. They achieved aesthetically pleasing results
using the sub-pectoral pocket. However, they did not mention the
BMI  of their patients. Reasoning from the patients’ photos, we
assumed that these women would have had a higher BMI  than our
patient [6]. A thicker mastectomy skin envelope possibly benefits
the aesthetic outcome and breast projection. Literature compar-
ing pocket use for placement of the flaps is rare. Gravvanis et al.
evaluated the breast shape in patients undergoing a single-plane
(pre-pectoral) compared to patients undergoing a dual-plane DIEP
flap reconstruction. They found that the fullness in the upper pole
of the breast was significantly better retained over time after dual-
plane placement [26,27]. Volume-loss in the upper pole is seen in
Fig. 2 as well, but also clearly shows good projection and conus, even
without secondary touch-up surgeries. Another argument for repo-
sitioning the PM is that in delayed-immediate autologous breast
reconstruction, the tissue-expanders are first placed sub-pectorally
for adequate coverage during pre-expansion, but the PM is replaced
to its anatomic position and the free flap is placed pre-pectoral
instead of dual-plane [28].

5. Conclusion

According to our experience, we recommend changing the plane
from sub-pectoral to pre-pectoral in autologous salvage breast
reconstruction after IBBR to avoid BAD. The current case demon-
strates the possibility to reposition the PM to its original position
without having to re-do the vascular anastomosis or jeopardizing
the pedicle, even after sub-pectoral free flap breast reconstruction.
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